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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1,2,5,6-11 and 13-22 are rejected under 35 U.S.C. 102(e) as being 
unpatentable by Arndt (2003/0023932). 

As to claim 1 , Arndt discloses a method comprising: 

fetching data from a cache in a computer (Page 2, U 0021 , lines 1-2); 

during the fetching, detecting a soft error in the data (Page 1 , U 0004,; lines 21-22 
& Page 3, H 0028, lines 1-2); 

as a result of detecting the soft error, stalling the computer (Page 2, U 0023, lines 

8-10); 

performing a clearing operation to clear the soft error (Page 3, U 0033, lines 1-3); 

and 

resuming fetching of the data (Page 3, 0030, lines 1 5-1 6). 

As to claim 2, Arndt discloses the method of claim 1 , wherein the clearing 
operation comprises clearing the entire cache (Page 3, U 0026, lines 12-15). 

As to claim 5, Arndt discloses the method of claim 1 , wherein the error is 
detected by comparing an expected parity of the cache line with a calculated parity of 
the cache line (Page 3, U 0028, lines 1-2). 
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As to claim 6, Arndt discloses a system comprising: 

a memory (Page 1 , H 001 5, lines 1 2-1 3); 

a processor coupled to the memory (Page 2, 0016, lines 5-7); 

a cache coupled to the processor (Page 2, U 0021 , lines 1 -2); 

soft error detection logic coupled to the cache to detect soft errors therein (Page 
1 , H 0009, lines 1-4 & Page 3, H 0028, lines 1-2); 

soft error handling decision logic coupled to the soft error detection logic to 
perform one of a plurality of operations based on an input from the soft error detection 
logic (Page 3, 0028, lines 1-14); and 

a soft error handler invokable by the soft error handling decision logic to perform 
one of operations to clear the soft error (Page 3, If 0029, lines 5-8). 

As to claim 7, Arndt discloses the system of claim 6, wherein the operations to 
clear the soft error include one of flushing the cache, invalidating a cache line, or 
clearing an intermediate portion of the cache (Page 3, U 0026, lines 12-15). 

As to claim 8, Arndt discloses the system of claim 6, further comprising a soft 
error recovery memory to store information associated with recovering from a soft error 
(Page 3, H 0028, lines 2-7). 

As to claim 9, Arndt discloses the system of claim 8, wherein the information is 
an address of a cache line containing a soft error (Page 3, H 0024, lines 4-7). 

As to claim 10, Arndt discloses the system of claim 8, wherein the soft error 
recovery memory comprises a register (Page 3, U 0028, lines 2-7). 
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As to claim 1 1 , Arndt discloses the system of claim 6, wherein the soft error 
detection logic is to compare an expected parity of a cache line with a calculated parity 
of the cache line (Page 3, U 0028, lines 1-2). 

As to claim 1 3, Arndt discloses a system comprising: 

a cache (Page 2, U 0021 , lines 1 -2); 

soft error detection logic coupled to the cache (Page 1, U 0009, lines 1-4 & Page 
3, H0028, lines 1-2); and 

decision logic to receive at least first, second and third input values (Page 3, U 
0028, line 7), the first input value being a request to invoke a soft error handler (Page 3, 
H 0028, lines 1-7), the second input value corresponding to data in a cache line of the 
instruction cache (Page 3, U 0028, lines 2-7), and the third input value being an indicator 
from the soft error detection logic to indicate whether a soft error is present in the data 
in the cache line (Page 3, U 0029, lines 1-3). 

As to claim 14, Arndt discloses the system of claim 13, further comprising a 
register to store an address of a cache line containing data currently being fetched 
(Page 3, 1J 0024, lines 4-7). 

As to claim 1 5, Arndt discloses the system of claim 1 3, wherein the soft error 
detection logic is to compare an expected parity of the data, and a calculated parity of 
the data (Page 3, 1J 0028, lines 1-2). 

As to claim 16, Arndt discloses the system of claim 13, further comprising a soft 
error handler invokable by the request (Page 3, U 0028, line 7). 

As to claim 17, Arndt discloses a method comprising: 
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executing at least a portion of a sequence of computer instructions, at least one 
of the instructions being stored in a cache (Page 2, U 0021, lines 5-1 1); 

before fetching the at least one instruction from the cache for execution, 
determining whether the cache line contains a soft error (Page 3, U 0028, lines 1-2); and 

if it is determined that the cache line contains a soft error, storing the address of 
the cache line corresponding to the at least one instruction in a register; and issuing a 
request to a soft error handler to clear the soft error (Page 3, U 0028, lines 2-7). 

As to claim 18, Arndt discloses the method of claim 17, wherein the soft error 
handler: 

stops fetching of instructions from the cache (Page 3, U 0029, lines 1-3); 

reads the address in the register (Page 3, 0024, lines 4-7 & If 0025, lines 3-1 0); 

and 

clears the corresponding cache line (Page 3, 0033, lines 1-3). 

As to claim 19, Arndt discloses the method of claim 17, further comprising 
resuming execution of the sequence of computer instructions at the instruction 
corresponding to the cleared cache line (Page 4, 0030, lines 15-17). 

As to claim 20, Arndt discloses a computer-usable medium storing computer- 
executable instructions which, when executed by a processor, implement a process 
comprising: 

in response to a request resulting from detection of a soft error in data in a cache 
line of a cache, stopping fetching of data from the cache without shutting down (Page 3, 
U 0029, lines 1-3 & H 0030, lines 13-17); 



Application/Control Number: 10/724,053 
Art Unit: 2113 



Page 6 



performing one of clearing the cache, clearing the cache line containing the soft 
error, and clearing an intermediate portion of the cache containing the soft error (Page 
3, U 0026, lines 12-15); and 

resuming fetching of data from the cache (Page 4, U 0030, lines 15-17). 

As to claim 21 , Arndt discloses the computer-usable medium of claim 20, the 
process further including reading a memory storing an address of the cacheiline (Page 
3, H 0028, lines 9-10). 

As to claim 22, Arndt discloses the computer-usable medium of claim: 20, the 
process further including invalidating the cache line (Page 3, U 0033, lines 1-3). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.Si 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 1 03(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Application/Control Number: 10/724,053 



Art Unit: 2113 



Page 7 



Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Arndt taken in view of Godiwala (5,361 ,267). 

As to claim 3, Arndt discloses detecting a soft error during a fetch command and 
performing a clearing operation to clear the soft error (see claim 1 rejection). However 
Arndt fails to disclose wherein the clearing operation comprises clearing the cache line 
containing the soft error. 

Godiwala discloses a cache policy wherein any dirty cache entry that is to be 
victimized as a result of a read operation is flushed from the cache (column 48, lines 1- 
5). Godiwala does disclose wherein the clearing operation comprises clearing the 
cache line containing the soft error (column 46, lines 6-12). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Godiwala's method clearing the cache line that 
contains the soft error with Arndt's method of handling soft errors. A person of ordinary 
skill in the art would have been motivated to make the modification because by only 
clearing one cache line would require less space in the main memory than clearing the 
entire cache (column 46, lines 24-27). 

As to claim 4, Godiwala discloses the method of claim 1 , wherein the clearing 
operation comprises clearing an intermediate portion of the cache containing the soft 
error (column 47, lines 30-34). 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Arndt 
taken in view of Bossen (6,332,181). 
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As to claim 12, Arndt discloses a system comprising: soft error detection logic 
coupled to the cache to detect soft errors therein; soft error handling decision logic 
coupled to the soft error detection logic to perform one of a plurality of operations based 
on an input from the soft error detection logic; and a soft error handler invokable by the 
soft error handling decision logic to perform one of operations to clear the soft error. 
However Arndt fails to disclose wherein the soft error handling decision logic comprises 
a multiplexer to select as input one of data corresponding to a cache line currently being 
fetched and request to invoke the soft error handler, depending on a value of an output 
of the soft error detection logic. 

Bossen disclose a system of handling cache errors which invokes a recovery 
upon reporting the error (Abstract, lines 1-2). Bossen does disclose wherein the soft 
error handling decision logic comprises a multiplexer to select as input one of data 
corresponding to a cache line currently being fetched and request to invoke the soft 
error handler, depending on a value of an output of the soft error detection logic (Figure 
2, columns 4-5, lines 67-14). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Bossen's multiplexer with Arndt's detection signal 
and corresponding fetched data. A person of ordinary skill in the art would have been 
motivated to make the modification because the multiplexer outputs the data containing 
the error to an appropriate error handler based upon the presence of an error signal 
(Bossen: column 5, lines 3-14). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles Ehne whose telephone number is (571)-272- 
2471. The examiner can normally be reached on Monday-Friday 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571)-272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




